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LETTER  
TO THE EDITOR

W e are writing a follow-up to our original research article, 

“Mortality Risk Stratification Can Predict Readmissions but 

Not Length of Stay.”1 Since March 2020, COVID-19 has been 

overwhelming health care systems around the world. We wanted to 

test whether our mortality risk stratification (MORIS) system1-3 can 

stratify patients who are at risk of having various adverse outcomes.

The data for all adult patients discharged from 1 of 7 Trinity 

Health Michigan hospitals with a diagnosis of COVID-19 in 2020 

were extracted as a report from the Epic electronic health record 

system (without identifying any patients) after obtaining institutional 

review board approval. The data were analyzed as described in our 

original manuscript.1 All encounters, including readmissions, were 

considered in the data as separate unique events, as the MORIS 

strata are dynamic and may change from one encounter to the next 

encounter based on the patient’s clinical presentation. The last day 

of discharge for the 30-day readmission analysis was November 30, 

2020; for the 90-day readmission analysis, it was September 30, 2020.

There is a significant association between MORIS strata and 

in-hospital mortality (χ2: P < .0005). All other outcomes are in 

patients who were discharged alive (Table). Although there is 

a significant association between MORIS strata and admission 

to the intensive care unit (χ2: P < .0005), there is no association 

between MORIS strata and the length of stay in the intensive care 

unit (analysis of variance [ANOVA]: P = .167). The hospital length 

of stay is associated with the MORIS strata (ANOVA: P < .0005), and 

for all possible pairs of MORIS strata, the hospital length of stay 

varies significantly (Bonferroni post hoc t tests: P < .0005), except 

for stratum 1 vs stratum 2 (Bonferroni post hoc t test: P = .083) 
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 › This study identifies a risk stratification tool that can help categorize 
hospitalized patients with COVID-19 into those at a higher risk of 
death, discharge to skilled nursing facility, or readmission, and those 
who are at low risk.

 › Patients at high risk should be monitored closely, with a greater 
allocation of resources for care during hospitalization and the 
postdischarge period.

 › The low-risk group of patients should be targeted for length-of-stay 
reduction strategies.

TABLE. Outcomes by MORIS Strata

MORIS strata

1 2 3 4 5

Total patients, n 1198 1634 1778 803 105

Mortality, n (%) 423 (35.5%) 271 (16.6%) 105 (5.9%) 24 (3.0%) 0 (0%)

Discharged alive, n 775 1363 1673 779 105

Admission to ICU, n (%) 120 (15.5%) 185 (13.6%) 178 (10.6%) 48 (6.2%) 3 (2.9%)

Length of stay in ICU in days, mean (SD) 7.75 (10.05) 8.59 (9.64) 10.20 (12.14) 7.13 (7.88) 3.33 (4.04)

Length of stay in hospital in days, mean (SD) 9.20 (7.45) 8.40 (7.06) 7.08 (6.73) 5.18 (5.77) 3.87 (3.69)

Discharged to SNF, n (%) 288 (37.2%) 336 (24.7%) 220 (13.2%) 31 (4.0%) 2 (1.9%)

30-day readmission, n/eligiblea (%) 82/535 (15.3%) 123/998 (12.3%) 117/1245 (9.4%) 34/588 (5.8%) 2/67 (3.0%)

90-day readmission, n/eligiblea (%) 73/323 (22.6%) 108/561 (19.3%) 101/667 (15.1%) 36/336 (10.7%) 3/40 (7.5%)

ICU, intensive care unit; MORIS, mortality risk stratification; SNF, skilled nursing facility.
aThe patients eligible to be considered for 30-day readmission were those discharged alive before November 30, 2020, and for 90-day readmission were those 
discharged alive before September 30, 2020.
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and stratum 4 vs stratum 5 (Bonferroni post hoc t test: P = .637). 

A significant association is seen between MORIS strata and discharge 

to a skilled nursing facility (χ2: P < .0005), 30-day readmission (χ2: 

P < .0005), and 90-day readmission (χ2: P < .0005).

We believe that this stratification system would allow hospitals 

to allocate resources in an evidence-based manner to decrease the 

potential for burnout in clinicians. Patients with COVID-19 in strata 1 

and 2 should be closely monitored and aggressively treated because 

they are at the highest risk of in-hospital mortality. These patients 

should be mobilized and treated with physical therapy earlier. They 

are likely to require postdischarge placement at a skilled nursing 

facility. All these patients should receive care management, social 

work, and transitional care management interventions to prevent 

readmissions. Bundles of care interventions specific to patients’ 

diagnoses (eg, COVID-19, congestive heart failure, acute myocardial 

infarction, chronic obstructive pulmonary disease) should be 

developed and used in a risk-stratified patient population to provide 

the highest value for the resources allocated. n
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